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@ Apparatus for reproducing information with different scanning modes. 



@ An information recording apparatus such as a 
CD piayer successively plays back portions of 
the first pieces of infomnation (TNo.11, TNo.21 - 
TNo.n1), such as musical information, recorded 
in respective information storage media, such 
as CDs, over a predetermined period of time in a 
disc highlight scanning mode, and also succes- 
sively plays back portions of the pieces of infor- 
mation (TNo.41, TNo.42. ...) recorded in any one 
(CD4) of the information storage media in a 
track highlight scanning mode. The Infomnation 
recording apparatus has a system controller for 
selecting one at a time of the disc and track 
highlight . scanning modes in response to a 
signal from a scan key of an input keyboard. 
Specifically, tiie system controller selects the 
disc highlight scanning mode in response to a 
signal from tiie scan key, and tiiereafter selects 
tiie track highlight scanning mode in response 
to anotiner signal from the scan key. 
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The present invention relates to an apparatus for 
reproducing Information from an infonmatlon storag 
m dium which stores a plurality of various items of 
information, and mor particularly to an improv d 
apparatus for scanning and reproducing a plurality of 
pieces of musical infonmatlon that are recorded in 
memory locations divided by address information on 
an infomriation storage medium. 

Description of the Prior Art 

Various infonmatlon storage mediunrts including a 
CD (compact disc), an LVD (laser vision disc), DAT 
(digital audio tape), etc. store a plurality of pieces of 
information, e.g., a plurality of pieces of musical infor- 
mation, recorded successively as time-series infor- 
mation In memory locations that are divided or 
specified by address (relative address) information. 
The user of such an information storage medium may 
sometimes want to know the contents of a plurality of 
recorded pieces of infonmatlon within a short period of 
time. A CD player, for example, has various additional 
modes of operation, or added functions, in addition to 
the essential mode of playing back the recorded 
pieces of musical Infonmatlon. One of the additional 
modes of operation is known as an introduction scan- 
ning mode. The introduction scanning mode allows 
the user to confirm what musical pieces are recorded 
on a CD or to give brief information of recorded musi- 
cal pieces that the user wishes to listen to, by succes- 
sively playing back the introductions of musical pieces 
(tracks) TNo. 1, TNo. 2, each for a predetenmined 
period of time, e.g, 10 seconds, as shown In FIG. 5 of 
the accompanying drawings. 

Another known scanning mode is also employed 
in an infomnation reproducing apparatus such as a CD 
single player or the like which plays back a single 
source (infonmatlon storage medium). In this scanning 
mode, the information reproducing apparatus succes- 
sively plays back portions of recorded musical pieces, 
which are about 1 minute after the introductions of the 
first, second, third, musical pieces, each over about 
10 seconds. The scanning mode penmits the user to 
know the contents of the recorded information, such 
as the titles of the recorded musical pieces, more 
quickly than in the introduction scanning mode. 

As described above, there have been known con- 
ventional information reproducing apparatus with the 
latter scanning mode that play back a single source or 
Infonmatlon storage medium. However, any commer- 
claliy available information reproducing apparatus 
such as multiple CD players which play back a 
plurality loaded sources or infonmatlon storage 
mediums have no such scanning mode. If the scan- 
ning mode wer added to an information reproducing 
apparatus for playing back a plurality of infonmatlon 
storage mediums, then the infoonation r producing 
apparatus would be requir d in the scanning mod to 



brows through all musical pieces successively in a 
plurality of sources, bybrowsing through th musical 
pieces In a first source, then through the musical 
pieces in a s cond source, and so on. Therefore, it 

5 would take a long period of time for the user to find a 
desired musical piece or pieces in the loaded source. 

In view of the aforesaid drawbacks of the conven- 
tional Information reproducing apparatus, it is an 
object of the present invention to provide an infor- 

10 mation reproducing apparatus which is capable of 
quickly and efficiently browsing through recorded 
pieces of information, such as recorded musical 
pieces, in the playback of a plurality of information 
storage mediums. 

15 According to the present inventk)n, there is pro- 
vided an apparatus for reproducing Information from 
a plurality of information storage mediunr^ each stor- 
ing a plurality of pieces of infonmatlon recorded as ti- 
me-series infonmatlon in memory locations that are 

20 specified by address information, comprising first 
means for successively playing back portions of 
pieces of infonmatlon recorded in the respective infor- 
mation storage mediums over a predetenmined period 
of time in a first nrK)de of operation, second means for 

25 successively playing back portions of the pieces of 
infonmatlon recorded in any one of the information 
storage mediunDS in a second mode of operation, and 
third means for selecting one, at a time, of the first 
mode of operation and the second mode of operation. 

30 The apparatus may comprise a CD player for 
playing back a plurality of loaded CDs as infonmatlon 
storage mediums, for example. The third means, 
which comprises a system controller, is responsive to 
a signal from a single scan key to select the first mode 

35 of operation, which is a disc highlight scanning mode, 
or the second mode of operation, which is a track 
highlight scanning mode. In the disc highlight scan- 
ning mode, the pieces of Information stored in the CDs 
can briefly be detected. Based on the infonmatlon 

40 detected in the disc highlight scanning mode, the user 
may control the system controller to select the track 
highlight scanning mode which briefly detects the 
pieces of information recorded in any particular one of 
the loaded CDs. Therefore, the user can quickly and 

45 efficiently browse through the recorded pieces of 
infonmatlon In the CDs simply by selecting the disc 
and track highlight scanning modes. 

The above and other objects, features, and 
advantages of the present invention will become 

50 apparent from the following description when taken in 
conjunction with the accompanying drawings which 
illustrate a preferred embodiment of the present 
invention by way of example. ,^ 
In the accompanying drawings 

55 FIG. 1 is a block diagram of a CD player as an 
information reproducing apparatus according to 
th pros nt invention; 

FIG. 2 is a diagram illustrative of operation of a 
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system controller of th CD player sh wn in FIG. 

1; 

FIG. 3 is a flowchart of a scanning mode of oper- 
ation which is initiated when a scan key Is 
pressed; 5 
FIG. 4 is a flowchart of a playback process in the 
scanning mode; and 

FIG. 5 is a diagram illustrative of operation of a 

conventional information reproducing apparatus. 

An infomnation reproducing apparatus according 10 
to the present invention, which is embodied as a CD 
player, Is shown in FIGS. 1 through 4. 

As shown in FIG. 1, the CD player comprises a 
spindle motor 2 for rotating a CD 1 as an information 
storage medium about Its own axis, an optical pickup is 
3 for optically reading recorded audio infomnation from 
the CD 1 while it is rotating, and an audio signal pro- 
cessor 4 for amplifying, demodulating, converting 
read digital signals into analog signals to output repro- 
duced audio infonmation. The spindle motor 2 is con- 20 
trolled by a system controller 5 through a servo 
system 7 for tracking sen/o control and spindle motor 
servo control. The optical pickup 3 is also controlled 
by the system controller 5 through the sen/o system 
7 for focus servo control. Operation commands can be 25 
inputted to the system controller 5 through an input 
keyboard 6 that is manually operated on by the user 
of the CD player. 

The system controller 5 comprises a CPU that 
operates according to a predetemnined control prog- 30 
ram to control a scanning mode of operation as shown 
in FIG. 2. When a scan key of the input keyboard 6 is 
pressed, the system controller 5 successively plays 
back musical irrfonmatton that continues over a certain 
period of time (e.g., 10 seconds) from a predeter- $5 
mined period of time (e.g., 1 minute) in the first musi- 
cal pieces among the musical pieces TNo. 11,... TNo. 
41 that are recorded in a plurality of CDs that are 
loaded in the CD player. This scanning mode is refer- 
red as a disc highlight scanning mode. If the scan key 40 
of the input keyboard 6 is pressed again whOe the first 
musical piece TNo. 41 of the disc 4, for example, is 
being played back In the disc highlight scanning 
mode, then the system controller 5 successively plays 
back portions of the musical pieces that each continue 45 
over a certain period of time (e.g., 10 seconds) from 
a certain position which is a predetenmined period of 
time (e.g., 1 minute) after the Introductions of the res- 
pective musical pieces TNo. 41, TNo. 42, ... TNo. 44 
that are recorded in the CD 4. This scanning mode is so 
referred as a track highlight scanning mode. 

If the scan key of the Input keyboard 6 is pressed 
once more while the portion of the musical piece TNo. 
44, for exampi . is being played back In the track high- 
light scanning mode, then the system controller 5 55 
leaves the track highlight scanning mode and enters 
th disc highlight scanning mode again, and plays 
back musical infomnation over a certain period of time 



(e.g., 10 seconds) in the first musical pieces among 
the musical pieces TNo. 61, TNo. 61, in th CD 5. CD 
6, loaded in the CD player. 

In this manner, the musical information contained 
in the loaded CDs 1 - n is detected in the disc highlight 
scanning mode, and any desired one of the musical 
pieces recorded in any one (e.g., the CD 5) of the 
loaded CDs 1 n can be detected in the track highlight 
scanning mode. Therefore, the user can quickly and 
efficiently detect any desired musical piece recorded 
in the loaded CDs. 

Operation of the CD player will be described in 
greater detail with reference to FIGS. 3 and 4. 

FIG. 3 shows an operation sequence of the sys- 
tem controller 5 when the scan key is pressed. FIG. 4 
shows an operation sequence of the system controller 
in each of the scanning modes. 

When the scan key of the input keyboard 6 is 
pressed in a step 11. the system controller 5 deter- 
mines whether the cunrent scanning mode is the disc 
highlight scanning mode or not in a step 12. If the cur- 
rent scanning mode is not the disc highlight scanning 
mode In the step 12, then the system controller 5 
detemnines whether the current scanning mode is the 
track highlight scanning mode or not in a step 13. If 
the current scanning mode is not the track highlight 
scanning mode in the step 13, then the system con- 
troller 5 sets the operation mode to the disc highlight 
scanning nnode in a step 14. Thereafter, the system 
controller 5 checks a disc flag, which indicates the 
presence or absence of a disc, to determine the smal- 
lest number Y of a CD that can be played back in a 
step 15. Then, the system controller 5 searches for 
the first musical piece recorded In the CD of the smal- 
lest number Y, and starts playing back the musical 
infomnatton in a step 1 6. 

If the current scanning mode is the track highlight 
scanning mode In the step 13, then the system con- 
troller 5 checks a disc flag to detemnine the number N 
of a CD that can be played back next in a step 1 3-1. 
Then, the system controller 5 detenmines whether the 
CD of the number N is the final CD or not in a step 1 3- 
2. If the CD of the number N is not the final CD in the 
step 13-2, then the system controller 5 enters the disc 
highlight scanning mode in a step 13-3. The system 
controller 5 searches for the first musical piece recor- 
ded in a next CD, and starts playing back the musical 
informatk)n in a step 13-4. If the CD of the number N 
is the final CD in the step 1 3-2, then the system con- 
troller 5 operates in the track highlight scanning mode 
with respect to the final CD, and control goes to an 
end. 

If the current scanning mode is the disc hig^iltght 
scanning mode in the step 12, then the system con- 
troller 5 nters the track highlight scanning mode In a 
step 12-1. The above op ration s que nee shown in 
FIG. 3 is executed ach time the scan key of the input 
keyboard 6 is pressed. 
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The operation sequence of each f the scanning 
modes wilt b described b low with reference to FIG. 
4. 

Th systenn controller 5 d tenmines whether the 
current scanning mode is the disc highlight scanning s 
mode or not in a step 20. If the current scanning mode 
is not the disc highlight scanning mode in the step 20, 
then the system controller 5 detenmlnes whether the 
current scanning mode is the track highlight scanning 
mode or not In a step 21 . If the current scanning mode io 
is the track highlight scanning mode in the step 21 , 
then the system controller 5 determines whether a 
musical piece being currently played back has been 
played back over a predetemnined period of time or 
not in a step 22. If the musical piece being cun'ently is 
played back has been played back over the predeter- 
mined period of time in the step 22, then the system 
controller 5 detennines whether the musical piece 
being currently played back is the final recorded musi- 
cal piece or not in a step 23. If the musical piece is the 20 
final musical piece In the step 23, then the system 
controller 5 checks a disc flag to determine the nunv 
ber N of a CD that can be played back next in a step 
24. Then, the system controller 5 determines whether 
the CD of the number N which is being played back is 25 
the final CD or not in a step 25. If the CD of the number 
N being played back is not the final CD In the step 25, 
then the system controller 5 searches for the first 
musical piece recorded in a next CD, and starts play- 
ing back the musical information in a step 26. If the CD 30 
of the number N Is the final CD In the step 25, then the 
system controller 5 ends the scanning operation. If the 
current scanning nriode is not the track highlight scan- 
ning mode In the step 21 , or if the musical piece being 
currently played back has not yet been played back 35 
over the predetenmined period of time in the step 22, 
or after the next CD has been played back in the step 
26, control returns to the step 20 to repeat the scan- 
ning operation. 

If the musical piece being played back is not the 40 
final musical piece in the step 23, then the system 
controller 5 searches for a next musical piece In the 
CD and starts playing back the next musical piece in 
a step 27. Thereafter, control returns to the step 20 to 
repeat the scanning operation. 45 

If the cunrent scanning mode is the disc highlight 
scanning mode in the step 20, then the system con- 
troller 5 determines whether the musical piece being 
currently played back (i.e., the first musical piece) has 
been played back over a predetermined period of time so 
or not in a step 28. If the musical piece being currently 
played back has been played back over the predeter- 
mined period of time in the step 28, then the system 
controller 5 checks a disc flag to d temfiine the nunrv 
ber N of a CD that can be play d back next in a step 55 
29. Then, the system controller 5 determines whether 
the CD of the number N which is b ing played back is 
the final CD or not In a step 30. If the CD of the number 



N being played back is not the final CD in the step 30, 
then the system controller 5 searches for the first 
musical piece recorded in a next CD, and starts play- 
ing back th musical information In a step 31 . If the 
musical piece being currently played back has not yet 
been played back over the predetennined period of 
time in the step 28. then control returns to the step 20 
to repeat the scanning operation. If the CD of the nun> 
ber N is the final CD In the step 30, then the system 
controller 5 ends the scanning operation. 

In the above illustrated embodiment, switching 
between the disc highlight scanning mode and the 
track highlight scanning mode Is effected by the single 
scan key of the input keyboard 6. However, the input 
keyboard 6 may have two scan keys associated re- 
spectively with the disc and track highlight scanning 
modes, and one of the disc and track highlight scan- 
ning modes may be selected in response to depress- 
ion of the conresponding scan key. 

In the above embodiment, the disc highlight scan- 
ning mode plays back certain portions or phrases of 
the first musical pieces of the plurality of CDs 1 - n. 
successively over a certain period of time. However, 
the disc highlight scanning mode may ptay back musi- 
cal pieces or information belonging to most charac- 
teristic portions of the plurality of CDs 1 n 
successively over a certain period of time. 

In the above embodiment, the track highlight 
scanning mode plays back certain portions or phrases 
which are a predetennined period of time after the 
Introductions of the musical pieces of a certain CD, 
successively over a certain period of time. However, 
the track highlight scanning nrtode may play back 
characteristic portions of the musical pieces of the CD 
successively over a certain period of time. 

In the above embodiment, the Information stor- 
age medium has been described as being a CD. How- 
ever, the information storage medium may comprise 
an LVD, DAT, or the like which stores a plurality of 
pieces of infonmatton, e.g., a plurality of pieces of 
musical infonmation, recorded successively as time- 
series infonmation in memory locations that are 
divided or specified by address Infonmation. 

Although a certain prefenred embodiment of the 
present invention has been shown and described in 
detail, It should be understood that various changes 
and modifications may be made therein without 
departing from the scope of the appended claims. 



Claims 

1. An apparatus for reproducing Infomnatlon from a 
plurality of infomnation storage mediums: each 
storing a plurality of pieces of Inf rmatlon recor- 
ded as time-series infonnation in memory loca- 
tions that ar specified by address infonnation, 
comprising: 
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first means for successively playing back 
portions of pieces f Infbnuation recorded in the 
resp ctiv infonmati n st rage medlunis over a 
predetennined period of time in a first mod of 
operation; s 

second means for successively playing 
back portions of the pieces of Information recor- 
ded in any one of the infomnation storage 
mediums in a second mode of operation; and 

third means for selecting one, at a time, of io 
said first mode of operation and said second 
mode of operation. 

2. An apparatus according to claim 1 , wherein said 

first means comprises means for successively is 
playing back portions of first pieces of information 
recorded in the respective infomnation storage 
mediums, over said predetermined period of time 
in said first mode of operation. 

20 

3. An apparatus according to claim 1 , wherein said 
second means comprises means for succes- 
sively playing back portions of the pieces of infor- 
mation which are a predetemiined period of time 
after beginnings of the pieces of infonnation 25 
recorded in any one of the infonnation storage 
mediums, over said predetennined period of time 

in said second mode of operation. 

4. An apparatus according to claim 1 , further indud- 30 
ing a single command key operable to apply a 
selection signal to said third means, said third 
means comprising means for selecting said first 
mode of operation in response to a selection sig- 
nal from said single command key and thereafter 35 
selecting said second mode of operation in res- 
ponse to another selection signal from said single 
corrvnand key. 



the infomnation storage mediums, over said pre- 
determined period of time in said second mod of 
operation. 



5. An apparatus accord ing to claim 1 , further indud- 40 
ing two command keys corresponding to the res- 
pective first and second modes, said third means 
comprising means for selecting said first and sec- 
ond modes of operation in response to selection 
signals from the respective command keys. 45 

6. An apparatus according to daim 1, wherein said 
first means comprises means for successively 
playing back most characteristic portions of the 
pieces of infonmation recorded in the respective so 
information storage mediums, over said predeter- 
mined period of time in said first made of oper- 
ation. 

7. An apparatus according to daim 1 , wherein said 55 
second means compris s means for succ s- 
sively playing back most characteristic portions of 

the pieces of information recorded in any one of 
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PRIOR ART 

TNo.l TNo.2 TNo.3 

00:00 00:00 00:00 00=00 
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